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# " Class AA = 6%

g Class B =47%
B Class C =2%

| (Class C ~8-10% for large
rivers and urban streams)
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« Determine If streams, rivers, and wetlands are

attaining aquatic life criteria
Provide water quality data for many

>25 years with stream macroinverte

macroinvertebrates.

Leon Tsomides
Beth Connors
Jeanne DiFranc
Tom Danielson
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>10 years with stream and wetland algae, and wetland

r programs
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 Maine’s narrative aguatic life criteria

. * U.S. Environmental Protection
¢ Agency’s Biological Condition Gradient
(BCG)

= Davies, S.P. and S.K. Jackson (2006) The
Biological Condition Gradient: A .
Descriptive Model for Interpreting Change
In Aquatic Ecosystems. Ecological
Applications 16(4):1251-1266
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¢ Class AA

Class A

Class B

§ Class C

as naturally occurs

support all aquatic species indigenous to the
receiving water; no detrimental changes to the
resident biological community

support all fish species indigenous to the
receiving water; maintain the structure and
function of the resident biological community

Non-attainment (NA) stream does not meet minimum criteria




Slologie:] Condition Gradiant (3C6)

Natural

Biological
Condition
Gradient

1 Native or natural condition AA

Minimal loss of species; some
density changes may occur A

Some sensitive species
maintained but notable
replacement by more
tolerant taxa,; altered

Some replacement

B
distributions; functions ;
largely maintained

of sensitive species; 3
functions fully
maintained

4

Tolerant species show
increasing dominance; 5
sensitive species are rare;
functions altered

> Z

Severe alteration of
structure and function 6

Low Stressor Gradient High




Color Code
Sensitive
Intermediate
Tolerant

Caddisflies

1 inch



Class B SHERT

Eddy Bro

Caddisflies

. Beetles

Stoneflies

Color Code
Sensitive
Intermediate
Tolerant

O
Blackflies

1 inch




Ve N

Mon-Atizinmas

leeches

Color Code
Sensitive
Intermediate
Tolerant

1 inch




SIEAMPNGRIESATPIE

. Nncatinnc ¥

i’
’







wliniinzly Di
EREIETENIGERS

SIUTNOEN
)

>95% of upstreéfn
watershed iIs forest
& wetlands

No point source
discharges

No dams

No atypical source
of pollution (e.qg.,
Iron mining)

Tom Danielson, Maine DEP
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Tzuonomic DY/arsity

1999-2008 Stream Samples Genera Species/
Forms
. Diatoms 90 806
= | Green Algae 59 226
.. |Cyanobacteria 51 122
_ © | Euglenoids 4 13
‘ Yellow-green
han Algae ° !
ul . | Dinoflagellates 2 3
Red Algae 4 2
-+ |Chrysophytes 5 4




Ootii:
Navicula
gregaria

VIslgniad ANargs

Reimeria
sinuata

Brachysira
microcephala

0]

OIOQI8I

O

b

O

I I I
0.15 S — 03+ o ©
> > >
5 3 5
(@] (@] (a)]
[0} 010 ] [0) 02 I~ [0}
= = 2
Y OO Q Y Y 0.05 I 1) 5 ]
] 01 I~ © o o
[¢] o © o0 o o
o °© © o

012 1% | o

00 &
0 10 20 30 40 50 60 70 80 90 100
Percent Developed Watershed

0.0 s
0 10 20 30 40 50 60 70 80 90 100
Percent Developed Watershed

00 £ SEa S50
0 10 20 30 40 50 60 70 80 90 100
Percent Developed Watershed

TTTT I " e
-

— e e

Hlddn A diir”
»

"10.0 pm
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Environmental Variable

N I
S

% Percent of Watershed that
Is Forest or Wetland

|| Percent of Watershed that
| is Impervious Surface

{| Specific Conductance

. | Total Nitrogen

" Total Phosphorous
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V2l gniad Avargs Ootlinz g
Tabellaria
_ _ flocculosa
Environmental Variable —
; ."/: ; :
| Percent of Watershed that 98%
# is Forest or Wetland
Percent of Watershed that 1%
IS Impervious Surface
~ | Specific Conductance 22 nS/icm
Total Nitrogen 331 ppb
Total Phosphorous 8 ppb
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Tabellaria Nltzschla
Evi tal Variabl flocculosa amphibia
nvironmental Variable — : e
% b
Percent of Watershed that 98% 16%
i Is Forest or Wetland
| Percent of Watershed that 1% 40%
IS Impervious Surface
" | Specific Conductance 22 uSicm 475 pSicm
Total Nitrogen 331 ppb 711 ppb
Total Phosphorous 8 ppb 39 ppb
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"« Axis 1 represents 86% of variance

. |* Rescaled axis to 1 (most sensitive) to 100

- Grouped taxa into Sensitive (<32.2),
Intermediate (32.2-60), and Tolerant (>60).
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FROM LITERATURE NOVEL (Examples)

_ (Examples) .. * Relative richness
¢ - Relative abundance BRI A l e

= motile diatoms = Tolerant taxa

= polysaprobic diatoms = Brachysira, Eunotia,
= eutraphentic diatoms Tabellaria, and

- low oxygen diatoms Anomoneis (BETA)
= salt tolerant diatoms * Bacillariaceae,

: : Catenulaceae,
e COMIEN S e Rhoicospheniaceae, and
~ *» Total Richness

Surirellaceae (BCRS)
Shannon-Wiener ! - Relative biovolume
Diversity Index

= Sensitive taxa
= Tolerant taxa




Percent Intolerant Taxa

Al Mairles
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Percent Developed Watershed

100
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« Spearman rank
correlation (p) =-0.81
(P<0.001)

‘Mann-Whitney U test
statistic = 865

e y> approximation =
37.830 with 1 df
(P<0.001)
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« Summary variables and metrics for
each sample (n=230)

Taxa lists with abundances, relative
abundances, tolerances, etc. for each
sample

Samples identified by random number
Only biological data provided

|+ Report with metric graphs and
.~ descriptions




=.cunNola of Graons Providae
10 Slojogisis
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Clhss Asslgnmant

* Biologists independently evaluated
samples (blind)
= Maine class (A, B, C, NA)
 BCG Tier (1-6)

» » Biologists later compared results and
made consensus assignments.



Slologist Chiss As ~=‘J'gnm:mi:.3
~ + 105 Class A, 46 Class B, 46 Class C

2+ and 33 non-attainment.

= 53% unanimous

= 22% 4 vs. 1 (differed by one class)

= 20% 3 vs. 2 (differed by one class)

» 5% differed by more than one class




Diserlminznt Anzlysis Woda) g
* Predicts group membership (i.e., A, B, C, NA) |
based on linear combination of metrics.

230 samples
» 150 used to build the model (training set) g
» 80 used to test the model (test set)

Metrics selected with backward stepwise
W selection.
|+ Identified and removed metrics with high
.~ within-group correlations (r>0.70).
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357y Corfast ladal Parforanes Wit
Tralning Dak (n=150) 4
(I{ow7 garsanis wiin numsar of s:unulas in gasy j‘}*‘ﬁ: |

R

Algal LDM Predicted CEIass
A B C NA
1 a priori 97% 3% -- --
Class A (67) (2)
a priori 3% 90% 7% --
| Class B (1) (27) (2)
| apriori | - - 93% 7%
'* Class C (28) (2)
N 4 priori -- - -- 100%
NA




9175 Corraat Nlada) Parfornruies Wit
Valldition Dat: (n=40) I
(w2 sarsanis il nunygar of saunalas n garsg ix_a- ) Wit

Algal LDM Predicted Class

R Y

A B C NA
1 a priori 97% 3% -- --
Class A (35) (1)

a priori 13% 81% 6% --
| Class B (2) (13) (1)

| apriori | - 13% | 88% -
2| Class C (2) (14)
N apriori -- -- 9%

NA
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- Plaasant Rivar, Windnzur.
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Assigned Goal is
Class B

® Stream sample
® Wetland sample

Direction
of flow




BCGSs a Crosswalk

Assigned Goal is
Wetland Bugs: A ' Class B

Wetland Bugs: A/B
® Stream sample

® Wetland sample
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Target Resources
Here to Reduce
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Algae: C A-

Bugs: B ‘-" -
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* Funding  Partners
= U.S. Environmental = Houlton Band of Maliseet Indians
* Protectlon.Agency : | - Manomet Center for Conservation |
= USGS Maine Cooperative Seitnaas
Fish and Wildlife Research
Unit « PhD Committee (UMaine)
e DEP Staff | = Dr. Cynthia Loftin, advisor
= Dave Courtemanch = Dr. Francis Drummond !-'
= Leon Tsomides f = Dr. Susan Brawley
= Jeanne DiFranco | - Dr. R. Jan Stevenson (Michigan &
| = Beth Connors | State University)
) = Susanne Meidel - Dr. Dave Courtemanch (Maine
| = Chris Halsted DEP)
= Mike Smith (now with OGIS)
= >50 interns, conservation
aides, Americorps, and
volunteers
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